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ABSTRACT

We aimed to assess the relationship between distribution of forest types and management history of naturally
regenerated broad-leaved forests in Utsunomiya University Forest at Funyu. We obtained information from historical
records of management plan. We surveyed forest types at 1,347 points in the forests, and draw the distribution map. We
also conducted topographic analyses using geographic information system and digital elevation model (DEM), and tree
survey in each dominant forest types. The historical records indicated that the naturally regenerated broad-leaved forests
had two dominant types of forest stands with different management history. The first started to regenerate in the period
under control of national forest management plan before 1936, and was located in a northern part of forest compartment
FC#4, and a FC#7. The second started to regenerate around 1959 in the second term under control of University forest
management plan, and was located in a meddle part of FC#4, and a FC#6. Topographic analyses indicated main forest
types were likely arranged in the following manner, red pine-oak, oak, oak-hornbeam (Carpinus spp.), and hornbeam
forests, along the topographical gradient from ridge to valley. Meanwhile, the oak forest mainly occurred in the middle
part of FC#4 and the FC#6, which suggested that the oak forests might be established because an oak species has a
strong ability of sprouts production against short-term (ca. 20 yrs interval) recurrent clear cuttings carried out in the
forests regenerated during the periods of the second management plan. The oak-hornbeam and hornbeam forests were
located in the northern part of FC#4 and the FC#7, which implied that a hornbeam species, which has a weak ability of
sprouts production, can survive due to a low impact of timber cuttings conducted in the forests regenerated in the age
under control of national forest management plan. In conclusion, the distribution of forest types of naturally regenerated
broad-leaved forests depended on the forest management history and topography.
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-2 |BME21TOBRAETTOY MIB 2T D BAAE (mP/ha) 8 (K /ha)
Pj1 P2 Pi.3 Zs Ce.1 Ce.2 Pd.C Pd_Pj_1 Pd_Pj.2 Pd.Pj.3
1-513 1% 2-(F40 4-LM 6% 1510 4-0N2 513 8~ 4122
e 26 56 95 94 43 90 94 26 45 97
BA ¥ BA BN BA M BA B¥ BA BN BA W¥ BA W BA ®M BA BM BA BH
ar3 Quercus serrata . . . . . . . . . . . - 16 100 15 200 . . . -
XS5 Quercus mongolica var. crispula 1.6 100
ThzY Pinus densiflora 11 100 54 100 496 400 132 100 36.1 1500 249 400
Y435 Prunus jamasakura 236 1000 16.1 300 383 400 57 100 44 400 6.6 700 126 500 158 200
ThiT Carpinus laxiflora . . 3.1 300 2.0 400 43 300 1.1 300 75 100
AT Carpinus tschonoskii 09 100
UEL > Clethra barvinervis . . 02 100
oY Castanea crenata 323 600 167 700
7Y Zelkova serrata 54.6 200
TANT llex macropoda . . 27 400 31 200 16 200 03 100
A/ Magnolia obovate 27 100
/% Styrax japonica 02 100 02 100
ESES Lyonia ovalifolia var.efljptica . . 03 100 02 100
E/x Chamaecyparis obtusa . . . . 02 100
HARIHHS Prunus verecunda 6.1 400
X% Cornus controversa 134 200 28 100
THEE Fraxinus sieboldiana . . 04 100 09 100
£ Abies firma 0.5 100 03 100
DT Carpinus japonoca 03 100
pEs Cryptomeria japonica . . 8.7 100
BRI A Evodiopanax innovans . . . . 12 100
IIhTT Acer crataegifolium 12 400
E¢% 2 Hamamelis japonica 02 100
AONEID Acer palmatum 6.3 900
A3YHIT Acer mono var.marmoratum f.heterophyllum  + . . . 20 100
P = VES Sorbus japonica 02 100
ThAHYD Maliotus japonicus 19 100
5% Sapium japonicum 0.1 100
Yoy Rhus trichocarpa 06 100
= Euscaphis japonica 02 100
#E 309 1500 36.7 1500 45.1 1000 752 1400 414 1600 259 1400 588 1300 22.6 2400 540 2600 49.0 900
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MiER—3 SHEZ TOBAFETOY MIHITBEI &N BAEET (m'/ha) E8H (& /ha)
QPj_1 Q.Pj2 QPj3 QP4 Q.Pj5 Q.Pj6 QPj_7 Q.Pj8 QP9 QPj_10
6:% 6-% 8-~ 4h 6:~ 6-1F 6-~ 65 4-102 4-LM
g 38 43 45 49 51 57 51 57 94 94
BA H# BA ¥ BA BH BA HH BA Wi BA B¥ BA Wit BA BN BA ®H BA N
aFr3 Quercus serrata 83 300 172 700 230 600 76 200 261 700 135 200 17 100 129 200 196 500
XF5 Quercus mongolica var. crispula 1563 400 185 400 59 100 240 400 126 200
THhIY Pinus densiflora . . . . . . 11.9 300 88 200
YIHIS Prunus jamasakura 113 300 65 300 317 900 11.0 400 79 300 192 700 113 300 147 300 221 200 132 300
THhiT Carpinus laxiflora . . 24 400 03 100 16 400 14 100 45 200 03 100 16 100 55 300
AT Carpinus tschonoskii 9.1 500
VEL ) Clethra barvinervis . . . . 02 100 09 400 09 300 49 600 50 700
21 Castanea crenata 1.3 100
AT+ Fagus japonica 04 100
TANT Jlex macropoda 1.8 400 04 100
RA/ ¥ Magnolia obovate 05 100
/% Styrax japonica 10 300 06 100 08 200 05 200 42 200
ESES Lyonia ovalifolia var.efljptica 08 300
HhRIYHS Prunus verecunda 53 200
VH Tsuga sieboldii . . . . . . 02 100
TAEE Fraxinus sieboldiana 07 100 09 300
9T Carpinus japonoca 35 200
pE Cryptomeria japonica . - . - 54 600
BhIY A Evodiopanax innovans 0.2 100
IYINGALT  Acer rufinerve 14 100
IUALTT Acer crataegifolium 06 200 07 100
wIon/% Sorbus japonica 03 100
NgHURY Styrax obassia 05 100
SYIHARXS  Viburnum wrightii 05 100
TREFY Sorbus ainifolia 08 100
av7I5 Acanthopanax sciadophyftloides 1.6 200
RS S Viburnum dilatatum 09 400
EFOFIALIT Acer tenuifolium 03 100
IVAYATT  Acer cissifolum 03 100
J)I¥ Hydrangea paniculata 02 100
[ 405 2300 452 1900 60.5 2300 332 1800 36.5 1300 56.1 2000 52.1 2400 347 1500 383 1000 544 2700
MiR—4 SHBZATOBAFETOY MBI BBI D BA AR (m/ha) E8E (4 /ha)
Q_Cc CPj_1 CPj2 CPi3 Pj_Cc CoQ ta_h tay_1 tay 2
6% e 6-1F 1-1& 1510 7-& 473 7-1M2 1520
ne 43 45 57 56 90 105 61 37 90
BA ¥ BA B3 BA i BA B BA B BA B BA M BA B BA BR
aF3 Quercus serrata 9.7 400 . . . . . - . . 55 100 . . 30 100 0.7 300
B o] Quercus mongolica var. crispula 5.1 300 . . . . . . . . 143 300 . . 11.0 700 3.1 600
Thzy Pinus densiflora . . . - . 115 100 12 100
YIYIS Prunus jamasakura . . 462 700 41.0 600 140 400 9.0 800 103 100 33 200 02 100
THhiT Carpinus laxiflora 05 200 65 600 57 400 . 03 100 12 200 41 600
AT Carpinus tschonoskii . . . . 20.2 800 . . . .
yaJ Clethra barvinervis 19 600 . . . .
Y Castanea crenata 123 300 . 7.7 300 . . 43 500
TANE llex macropoda . . . . 02 100 - - -
wA/F Magnolia obovate . . . . . 04 100 . . 33 300
Id/% Styrax japonica . . 28 100 02 100 12 100 . 02 100 . - 06 200
E/F Chamaecyparis obtusa . . . . 6.8 100 6.9 1000 . . .
HRIH IS Prunus verecunda . . . - . 09 100 . . 03 100
v Tsuga sieboldii . . . . 126 100 . . -
B e Cornus controversa . . . - . 12 100 . . .
TALEE Fraxinus sieboldiana . . . . . . . 05 200
£ Abies firma 03 100 - 03 100 100 100
9T Carpinus japonoca - . - - - 04 100 - - -
BHIY A Evodiopanax innovans 02 100 . - - .
YIS XYHS5  Prunus grayana - - - - - - - 0.5 100 0.3 100
YYhIT Acer crataegifolium . . . . . 03 100 12 400 06 100
Yy Hamamelis japonica - . - - - - - 08 300 -
ABZYHIT Acer mono var.marmoratum f.heterophyllum  + - . - 0.4 100 - - - -
w7on/% Sorbus japonica . . . - - . . 03 100 .
ThHAHYTD Mallotus japonicus . . . . . 46 400 - - -
HIUN Carpinus cordata . . . - 54 200 . . .
IR A Betuia grossa . . . . . - - 23 400 .
I Rhus trichocarpa . . . . . . . 03 100
EFIFITNLT Acer tenuifolium . . . . . . - 02 100 -
LT Rhus javanica . . . . . . . . . . . . . . . . 0.7 100
D2 Quercus myrsinaefolia . . . . . 03 100 .
30.0 2000 555 1400 67.5 2000 404 1000 238 2000 276 1500 33.7 800 31.6 3500 11.3 2300
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